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Proton Coalescing

Using a combination of Feedforward and Feedback Beam Loading Compensation
(BLC), we were able to increase Proton Coalescing efficiency by 5%. The day-to-day
reliability of Proton Coalescing has been greatly enhanced by these improvements.
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Beam Loading Compensation
on Proton Coalescing




Pbar Coalescing

Applying Beam Loading Compensation on Pbar Coalescing, the multi-bunch
alignment problem was solved and the efficiency rose from 75% to 90%.
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Beam Loading Compensation
on Multi-bunch Pbar Coalescing
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Recycler Transfers

Because of the low 2.5 MHz RF Voltages (2 kV) rec

uired during the multi-bunch Pbar

transfers from Recycler to Main Injector, Beam Loading Compensation is essential.

Both Feedback and Feedforward Beam Load
Implemented on the Main Injector 2.5 MHz Cauvities.

ing Compensation have been




Coalescing Cavities Gap Monitor
(I:H28SUM) with and without
2.5 MHz Feeedforward BLC
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Future Projects

Beam Loading Compensation up the Ramp: Applying Feedforward Compensation up
the Ramp on a Pbar Stacking Cycle is expected to help us reduce the longitudinal

emittance blow-up (especially through transition).

Slip Stacking: Beam Loading Compensation requirements for Slip Stacking will
require a change in the operation of the Cavity Power Amplifier from Class C
to Class A and may require the purchase of additional solid-state amplifiers.




M| Cavity Beam Loading at 8 GeV
Blue: 84 Proton Bunches
Green: 7 Proton Bunches




Feedforward BLC of
84 Proton Bunches at 8 GeV
with Power Amplifier in Class A




Slip Stacking with
Feedforward BLC Off
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Slip Stacking with
Feedforward BLC On




Slip Stacking Feedforward BLC
with Power Amplifier in Class C

Slip Stacking Feedforward BLC
with Power Amplifier in Class A
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